For strongly singular higher-order linear differential equations together with two-point conjugate and right-focal boundary conditions, we provide easily verifiable best possible conditions which guarantee the existence of a unique solution.
Statement of the main results

Statement of the problems and the basic notation. Consider the differential equation
. Problems (1.1), (1.2) and (1.1), (1.3) are said to be singular if some or all coefficients of (1.1) are non-integrable on [a,b] , having singularities at the ends of this segment. (see [1, 2, 4, 3, 5, 6, [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] , and the references therein). The aim of the present paper is to investigate problem (1.1), (1.2) (problem (1.1), (1.3)) in the case, where the functions p i (i = 1,...,n) and q have strong singularities at the points a and b (at the point a) and do not satisfy conditions (1.4) (conditions (1.5)).
Throughout the paper we use the following notation.
[x] + is the positive part of a number x, that is, 
In what follows, when problem (1.1), (1.2) is discussed, we assume that in the case n = 2m the conditions
are fulfilled, and in the case n = 2m + 1 along with (1.10) the condition
is also satisfied. As for problem (1.1), (1.3), it is investigated under the assumptions
A solution of problem (1.1), (1.2) (of problem (1.1), (1.3)) is sought in the space
..,m) we understand the functions defined by the equalities
(1.13) 
and the homogeneous problem (1.1 0 ), (1.2) (problem (1.1 0 ), (1.3)) has only a trivial solution in the space C n−1
In the case where condition (1.14) is violated, the question on the presence of the Fredholm property for problem (1.1), (1.2) (for problem (1.1), (1.3)) in some subspace of the space C 
is valid, where r is a positive constant independent of q.
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where r 0 is a positive constant independent of q.
where 
(1.23) 
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and q(t) = (g n (ν) − λ)t ν−n , where λ = 0, ν > 0, then (1.1) and (1.1 0 ) have the forms
(1.34 0 )
First we consider the case where
Then from (1.31) and (1.32) it easily follows that the characteristic equation
has only real roots x i (i = 1,...,n) such that
(1.37)
Hence it is evident that for n = 2 (1.34 0 ) does not have a solution belonging to the space 
However, this system does not have a solution for large ν.
Note that in the case under consideration the functions p i (i = 1,...,m) in view of conditions (1.30) and (1.32) satisfy inequalities (1.22) (inequalities (1.26)), where
, and
Therefore we showed that in Theorems 1.3, 1.5 and their corollaries none of strict inequalities (1.21), (1.23), (1.25), and (1.27) can be replaced by nonstrict ones, and in this sense the above-given conditions on the presence of the Fredholm property for problems (1.1), (1.2) and (1.1), (1.3) are the best possible. Now we consider the case, where
Then, in view of (1.30) and (1.33), the functions p i (i = 1,...,m) satisfy all the conditions of Corollaries 1.4 and 1.6, but condition (1.28) in Theorem 1.7 is violated. On the other hand, according to conditions (1.31) and (1.32), the characteristic equation (1.36) has simple real roots x 1 ,...,x n such that
at that
So, the set of solutions of (1.34 0 ) from 
is a solution of (1.34) from C n−1
loc (]a,b]), satisfying the conditions 
for any c n−m+1 ∈ R. However, this system has a unique solution for an arbitrarily fixed c n−m+1 . 
hold almost everywhere on ]a,t 0 [, and the inequalities [7] concerning unique solvability of problems (1.1), (1.2) and (1.1), (1.3).
Auxiliary statements
2.1. Lemmas on integral inequalities. Throughout this section, we assume that −∞ < t 0 < t 1 < +∞, and for any function u :]t 0 ,t 1 [→ R, by u(t 0 ) and u(t 1 ) we understand the right and the left limits of that function at the points t 0 and t 1 . 
Proof. According to the formula of integration by parts, we have
(2.5)
However,
Thus identity (2.5) implies
If conditions (2.2) are fulfilled, then in view of (2.1), (2.7) results in (2.4). It remains to consider the case when conditions (2.3) hold. Then due to (2.1) we have 
Proof. If conditions (2.2) hold, then from identity (2.5) we find
Consequently, inequality (2.12) is valid. Now we consider the case where conditions (2.3) hold. Then, taking into account (2.11), we obtain
(2.14)
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If in this inequality we pass to the limit as s → t 0 , then we obtain inequality (2.12). which guarantees the validity of inequality (2.17).
The following lemma easily follows from Lemma 2.3. Proof. In view of the formula of integration by parts, we have
On the other hand, by conditions (2.22), the Schwartz inequality, and Lemma 2.5, it follows that
m). (2.33)
If along with this we take into account inequality (2.29), we obtain 
A lemma on the properties of functions from the space C n−1,m (]a,b[).
In this section, as above, we assume that m is the integral part of the number n/2. and if
The proof of this lemma is given in [12] .
Lemmas on the sequences of solutions of auxiliary problems. Suppose
For the differential equation
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for every natural k. Throughout this section, when problems (1.1), (1.2) and (2.44), (2.45) are discussed, we assume that
and in the case n = 2m + 1 in addition we assume the conditions
where
As for problems (1.1), (1.3) and (2.44), (2.46), they are considered in the case, where 
Suppose t 1 ,...,t n are the numbers such that
and g i (t) (i = 1,...,n) are the polynomials of (n − 1)th degree, satisfying the conditions
Then for every natural k, the representation
Hence, by condition (2.51), we find where
In view of inequalities (2.50), the identities 
If along with this we take into account conditions (2.43) and (2.59), then from (2.57) and (2.62) we find
66)
On the other hand, for any t 0 ∈]a, b[ and a natural , we have 
where ρ 0 is a positive constant independent on k. On the other hand, it is evident that
If m > 1, then in view of (2.48) we find
However, by Lemma 2.5 and conditions (2.50), 
(2.80)
And for m = 1, we have Hence, by equalities (3.15), we find μ n ρ ≤ μ n − γ ρ, (3.18) and consequently, ρ = 0. However,
and therefore, u(t) ≡ 0.
The proof of Theorem 1.11 is analogous to that of Theorem 1.9. The only difference is that instead of Theorem 1.3, inequalities (1.21) and (1.49) Theorem 1.5, inequalities (1.25) and (1.52) are applied.
To convince ourselves of the validity of Corollary 1.10 (Corollary 1.12), it suffices to note that inequalities (1.23), (1.50), and (1.51) (inequalities (1.27) 
